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(2-(acetolyloxy)-N-(5-nitro-2-thiazolyl) benzam de, the conpound of
formula (1), also referred to as nitrothiazole, nitazoxanide, or NTZ, is
known for use in the HAQGCHNATER] BENZAMEDBnDEREFVASSIVES i nfecti ons,
bacterial infections, fungal infections, diarrhea and other intestinal
troubles (U S Patent Nos. 3,950,351, 4,315,018 and 5,578,621) including

treatnenEggéggégggﬁgﬂggygggigafatent No. 5,856,348). The preparation of
NTZ No. 3,950,351. Inproved pharmaceuti cal
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PCT/ US2005/ 031868 netabolism Nothing is currently known regarding the

possi ble node of action of NTZ for hel m nthes, however, the enzynes of
BACKGROUND TO THE INVENTION -

(2~ (acetolyloxy) -N- (5-nitro-2-thiazolyl) benzamide, the

compound of formula (I), also referred to as nitrothiazole,
nitazoxanide, or NTZ, is known for use in the treatment and
prevention of parasitic infections, bacterial infections,

fungal infections, diarrhea and other intestinal <troubles
(U.s. Patent Nos. 3,950,351, 4,315,018 and 5,578,621)
including treatment of trematodes (U.S. Patent No. 5,856,348).
The preparation of NTZ is disclosed in U.S. Patent No.
3,950,351, Improved pharmaceutical composgitions for delivery

of NTZ are disclosed in U.S. Patent Nos. 6,117,894 and

5,968,961.
O
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It has been postulated that, in anaerobic bacteria and

protozoa, NTZ exhibits a mode of action based upon reduction
of its nitro group by nitroreductases, and particularly
pyruvate ferredoxin oxidoreductase (PFOR) dependent electron

transfer reactions that are essential for anaerobic energy



anaerobic electron transport are considered as potential targets, with the
S-nitro group inplicated in this mechanism Conpounds according to formla
(I'1), in which one of RL.s is -OH and the remainder of RL_s being H, are
known to exhibit antiviral activity, and are known for treatment of human
viral di sewasmse/eusds as t hose caused by human cyt onegal owaTuss2005uaIs68 el | a
zoster, Epstein Barr virus, HSV-I and HSV-11 (U S. Patent Nos. 5,886,013
and 6,020,353). RLO~ NS R k1 HNO2 R5 R3 R4 (I1) Wile potent,
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requiring further treatnment. Accordingly, there is a need for therapeutic
cgrrpouncm Je(bfgtaladethar eegeliadeirve dh-vibeindai hogens knpws: ter sPetiably

t hese conpounds shoul d _possess.antiviral activi b SRSt i.ad1
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varicella zoster, Epstein Barr virus, HSV-I and HSV-II (U.S.

Patent Nog. 5,886,013 and 6,020,353).

(II)

While potent, these compounds are not selective for only
viral pathogens. They are described as having excellent
efficacy against parasites, bacteria and fungus. 1In practice,
this is associated with a problem. Namely, in humans and many
animals, the gut contains beneficial populations of
microflora, principally comprised of anaerobic bacteria. Oral
administration of broad spectrum compounds such as those of
Formula (II) kills the bacterial gut flora, which may lead to
secondary complications including diarrhea requiring further
treatment.

Accordingly, there is a need for therapeutic compounds
that are more selective for viral pathogens. Most preferably,
these compounds should possess antiviral activity, but be
substantially devoid of antibacterialt and antiparasite

activity, at least to the extent of avoiding deleterious



effects upon the beneficial gut mcroflora when admnistered orally. This

need, and nmore, is achieved by the present invention, as will become clear

to one of ordinary skill upon reading the follow ng disclosure and

exanpl es. SUWWARY OF THE | NVENTI ON The present invention relates to

antiviral Yeroes®dsse derivatives that are nore sel ecti ve PAYUS20054031868

pat hogens, and accordingly cause reduced del eterious effects upon

beneficial gut mcroflora when adm nistered orally. In a first .aspect, the
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has unti QW been believed to be the key to the activity of NTZ, with a
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hal ogen Orftrlor;\ﬁ' This substitution may be nmade in any of the known
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Exanpl es se known 2-benzam do-5nitro-thi zaol es, which are anal ogues
of the conmpounds of the present invention differing only in that in

accorda 1&1 C;}:h }%%Mi&yenti on the nitro group is renoved and
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gut microflora when administered orally.

In a first aspect, the invention is surprisingly made by
replacing the nitro substituent, which has wuntil now been
believed to be the key to the activity of NTZ, with a halogen
atom. This substitution may be made in any of the known
therapeutically effective " 2-benzamido-5nitro-thizaoles
(wherein the benzene ring may be varioﬁsly substituted) .
Surprisingly, the novel halogenated compounds retain their
antiviral properties, but they lack activity against the
bacterial gut microflora when administered orally.

Examples of these known 2-benzamido-5nitro-thizaoles,
which are analogues of the compounds of the present invention
differing only in that in accordance with the present
invention the nitro group is removed and replaced with a
halogen atom, are extensively set forth in the above
referenced U.S. Patents, and U.S. Patent Nos. 5,886,013 in
particular, their disclosure being incorporated herein by
reference. |

The present invention further provides (5-halo-2-

thiazolyl) benzamide compounds according to formula (III):



R2ON S RBHR-R6 RA R (IIl) inwhich RL is a halogen atom
preferably F, d, Br, or I, nore preferably Br or O, nost preferably Br,
and R2 -R6 are independently hydrogen, hydroxyl, Cl1-C4 alkyl, - Cl-C4

al koxy, acyl oxy (preferably acetoxy or propionoxy), nitro, hal ogen,

- C(O R7 whwi0o20R70313566- C1- C4 al kyl, or aromatic (preferablPCTurR0Ba81%8t ed or
substituted phenyl or benzyl), including salts and hydrates of these
conpounds. Preferably, one of R2 -R6 is hydroxyl. Preferably at |east one
of R2 -R6 are other than hydrogen, and nor e |cNef erably at |east two of R2
-R6 are other than hydrogg. \a acent R2,,-"R6 y together forma
benzyl ring. Preferably, i n one acyl oxy and no

nore than one hal ogen. Pruvent i urth rovi des antiviral
compounds accordingdo fo . O ON & RO B (1V) 4 W
2006/ 031566 PCT/ US2THr i Hwhich RL is a halbgen atom R8 is

{

(I11)

in which

R, is a halogen atom, preferably F, ¢l, Br, or I, more
preferably Br or Cl, most preferably Br, and

R, -Rg¢ are independently hydrogen, hydroxyl, Ci-C, alkyl, -
C.-Cs alkoxy, acyloxy (preferably acetoxy or propionoxy) ,
nitro, halogen, -C(O)R; where R7 is -Cl-C4 alkyl, or aromatic
(preferably unsubstituted or substituted phenyl or benzyl),
including salts and hydrates of these compounds .

Preferably, one of R, -Re¢ is hydroxyl.

Preferably at least one of R: -Re¢ are other than hydrogen,
and more preferably at least two of Rz -Re are other than
hydrogen.

Two adjacent R, -R¢ may together form a benzyl ring.

Preferably, R, -Rg include no more than one acyloxy and no
more than one halogen.

The present invention further provides antiviral

compounds according to formula (IV):

N

O-Rg Q /
A

Ro oS R:

av)



C4 alkyl, and RO is -Cl1-C4 al kyl or -Cl-C4 al koxy, including salts and
hydrat es of these conpounds. The invention further provides antiviral
pharmaceutical conpositions conprising a conmpound of Formula (I11) or (1V)
and a pharmaceutically acceptable carrier. Finally, the invention provides
a nmet hod owot2oese3ifg or preventing a viral infection inPOT/EN00580B188 hunman
subject, the nethod conprising admnistering to said subject at |east one
dose of the pharmaceutical conposition conmprising an effective anount' of
the antiviral compound according to Formula (I1l) or (1V) and a
pharmaceutical | y accept abl carri.er TALLER BESCRI BTl ON. Genppeyndg of t he
presentlpnwgﬁF#oﬁliﬁﬁlﬁdgaﬁﬁggg agégBrggnégto #ggnﬁ?h IT1y: R O ~.1NS R3
H R~ R6c, R4IRS (! 1dda RY whi chcRicd saBkfinl ogen-@i-6n lteder abipckudong Br,
or I, nmore preferably Br or. C, nost preferably Br, and R2 -R6 are
i ndepend%@tlfclsyaﬁ@dM&éﬁFeﬁyﬂ’FoWe,seCf-oﬁPoé‘lnﬁ?‘l', - Cl-C4 al koxy, acyl oxy
(preferably aget oxy of. PLAPIRQAMRE, pRbTEQeshaligem ralC( PhRZmakene iRA1Li s
-Cl-C4 al kyl,”or aromatic 5 WO 2006?031566 PCT/ US2 0115/0 Sé 8 6 g
(pr ef er abimpgaiieryinsor cdrepzis inghiec hepmyowed f @ft HEPTMaldst(Ildad)OT i ndMidi ng
salts a@ﬁu?%?%>g%%égédgyggif?mg%%gggéble carrier.
Finally, the invention provides a method of treating or

preventing a viral infection in an animal or human subject,

the method comprising administering to said subject at least

one dose of the pharmaceutical composition comprising an

effective amount' of the antiviral compound according to

Formula (III) or (IV) and a pharmaceutically acceptable

carrier.

DETAILED DESCRIPTION

Compounds of the present invention include those

according to formula (III):

(II1)

in which

R, is a halogen atom, preferably F, Ccl, Br, or I, more
preferably Br or Cl, most preferably Br, and

R, -R¢ are independently hydrogen, hydroxyl, Ci1-C4 alkyl, -
Cc,-C. alkoxy, acyloxy (preferably acetoxy or propionoxy) ,

nitro, halogen, -C(O)R; where R7 is -C1-C4 alkyl, or aromatic



Preferably, one of R2 -R6 is hydroxyl. Preferably at | east one of R2 -R6
are other than hydrogen, and nore preferably at |least two of R2 -R6 are
ot her than hydrogen. Two adjacent R2 -R6 may together forma benzyl ring.
Preferably, R2 -R6 include no nore than one acyloxy and no nore than one
hal ogen. OCy®pwasieEs@ccordi ng to the present invention arE€TU2065t088H68d by
the following non-limting list: Code Structure Ml ecul ar Ml ecul ar
Nunmber Weight Formula RM 4803 ~ 355.21 C13H11Br N2G3S CH~.// C.1HS
Br \ Ripr4€erablyl0. Phegy3HI1eINeABENzCHg / WhiBE | may NidFa  SUTREEA806

2722 SIS ARIRGIS LSR5 B R S LI SRR 0O
Cl3H11Br B rBdd-adifiw,l dds/ \dBr R,CHBs 6is hydroxyl.

Preferably at least one of Ry -R¢ are other than hydrogen,
and more preferably at least two of Ro -Re¢ are other than
hydrogen.

Two adjacent R, -R¢ may together form a benzyl ring.

Preferably, R, -R¢ include no more than one acyloxy and no
more than one halogen. Compounds according to the present

invention are illustrated by the following non-limiting list:

Code Structure Molecular Molecular
Number Weight Formula
RM-4803 355.21 C13H11BTrNo035
e /23\
HaC ﬁ S Br
RM-4804 310.75 C13H,1C1N,03S
Chs /23\
HaC N s o
RM-4806 371.21 C13H1:BrN;045
s /23\
HaCO INI S Br
RM-4819 313.17 C11HoBrN203,S8
W EN
HsC N °s" Ser
RM-4820 341.18 C1,HoBrN,035
e /23\
ﬁ S Br
RM-4821 355.21 C13H11BrN2035
w3 1A
ﬁ S Br
CH3




WD 2006/ 031566 PCT/ US211115 /0 31 8 6 8 RM 4822 f~ 355.21 C13H11BrN203S 3
/I \\ CH 1 HS Br HC RW4826 OHS 313.17 CL1HOBr N2O2S H s/\\\ Br CH
Code Structure nol ecul ar nol ecul ar Nunber Weight Fornula RM 4827 333.59
Cl9H6Br CIN2O2S H O CI H S Br RM4831 317.13 C1O0H6Br FN2O2S OH H S Br F
RM 4832 29%01%06a010566Br N2O2S H S 8r R14-4833 H 329. 17 ClPaIBrG3S1868 H S
Br H3CO R14-4834 O+ 329.17 Cl1H9BrN203S H B Br OCH3 R14-4835 off S Cl
284.72 C11HICIN203S H3CO 7 WD 2006/ 031566 PCT/ US2 011R/D_3-1—8—6-8—72

Cl1HOCILNRCE 8§22 /ﬁbj\ 355.21 C13H11BrN2038
RM-4826 K /8—)\ 313.17 C11HoBrN20,S

Code Structure Molecular Molecular
Number Weight Formula
RM-4827 333.59 C1oHsBrC1N,0,5
W SN
cl N 8" er
- 317.13 C1oHcBrFN20,S8
RM-4831 OH /23\ \
ﬁ S Br
RM-4832 299.14 C1oH7BxrN20,S
T /ES\
ﬁ S Br
RM-4833 OH /2}\ 329.17 C11HoBrN203S
H S Br
HsCO
RM-4834 OH /23\ 329.17 C11HoBrN;05;S
ﬂ S Br
OCH3
284.72 C11HsC1N,03S
RM-4835 OH /23\ 1159 2
N s Sa
H;CO




R- pH 284.7 w836 7%i-N?Ncl OCH3 RM 4838 oH 333.59 Cl10H6Br CIN2O2S H
S/I\\~\Br CI Code Structure Ml ecul ar Ml ecular Nunber Wi ght Formula

RM 4839 pH~ 333.59 CloH6Br CIN2AO2S H S Br RM 4840 pH 378. 04 CloH6Br 2N2CO2S H
S Br Br Preferred exanples of conmpounds within Fornula (I1l) include:

2- (acet ol yWoxape/®1566- met hyl - N- ( 5- br ono- 2- t hi azol yl ) benzamCdauS20RME868) ;

2- (hydr oxy) - 3- et hyl - N- (5- br ono- 2-t hi azol yl ) benzam de (RW4819);

2- (acet ol yl oxy) - N- (5-br onp-2-t hiazol yl) benzam de (RMA820);

2- (acet[dMd4®a - 5- mo- 2-[t384718 y| ) beny SmithEIN(®RM821) | and

2- (acetjol yl oxy) - 5- - 2-[t hi azol yl ) benzam de (RW4822) ] It

has furit her been di &d t*hat corFﬂ)ounds with a hydroxyl subsitutéent in
the ortlho position hebenzene ring | have good efficacy. Thus, from
anong tlhe above |IIustrat|ve conpounds{, the foll ow g corrpounds are
preferried. RM 4819, 20061031566 CTg' US2—0115%/ 5818 8 4826
RM 4827 RSB, RM48 4 RIHABS- 5 R 4835 CRIFFE30701 4538,
RM 4839, RM 4840. N
H S Br
cl
Code Structure Molecular Molecular
Number Weight Formula

RM-4840 /Z}\ 378.04 C1oHgBraN2025
N

RM-4839 OH /23\ 333.59 C10HsBrCLN,0,S
N S Br
Cl
OH 3

Preferred examples of compounds within Formula (ITII)
include: |
2—(acetolyloxy)—3fmethyl-N—(5—bromo-2—thiazolyl)benzamide
(RM4803) ;
2—(hydroxy)—3—methyl—N—(5—bromo—2—thiazoly1)benzamide
(RM4819) ;
2—(acetolyloxy)—N—(5—bromo—2—thiazolyl)benzamide (RM4820) ;
2—(acetolyloxy)—S—methoxy—N—(5—bromo—2—thiazoly1)benzamide
(RM4821) ; and
2—(acetolyloxy)—5—methoxy—N—(5—bromo—2—thiazolyl)benzamide
(RM4822) .

Tt has further been discovered that compounds with a
hydroxyl subsitutent in the ortho position of the benzene ring

have good efficacy. Thus, from among the above illustrative

compounds, the following compounds are preferred: RM-4819, RM-



Compounds according to the invention preferably include those of formula
(IV): ORS ONS Rs HR,  wherein: Rl is halogen, preferably F, O, Br, or
|, nmore preferably Br or O, nost preferably Br, R8 is -C(OR10, in which
Riois -Cl-C4 alkyl. Rio includes nethyl, ethyl, propyl and butyl,

i ncl udi ng woeed/e31sdser eof . Methyl is preferred, whereby PATAINI0050a1H6E €
substituent is acetolyloxy, and RO is -Cl-C4 al kyl or -Cl1-C4 al koxy.

Met hyl and net hoxy are preferred. Methyl is nost preferred. Exangggg of
conpounds2wi, t FM- 4l RMCRGB L, ncRYdés32, RM-4833, RM-4834, RM- '

2- (acet ol yl oxy) - 3- | - N (5. Qromps 25t hihazol yl ) benzam de ( RMA803) ;
2-(acetBMVﬂéﬁé)-gMggéﬁér-%B(gggﬁvggg-%gghfazolyI)benzanide (RVA804) ; and
2-(aceto|y|o&mhpauﬁagh@@bdidfhgwaﬂof&drﬁazehyi¢bemmﬁﬁ&ﬁ@bkﬁmmsgﬁydeThe
conpositions of the present invention nay be fornulated as solid or liquid
dosage tbese, obr fagmPadt d$Vdr ointnents, and nay optionally contain
further active ingredients. 9 WO 2006/ 031566 PCT/US211115 /1131 8 6 8 The

pharmaceutical conpositions of the present invention conprise a
pharmaceutically acceptable carrier, which is not particularly limted,

and includes a wide range of carriers knoKf to those of ordinary skill in
the art, and i ncl uding @)
O-Rs /( \
N
Ro H S R

av)

wherein:
R; is halogen, preferably F, Ccl, Br, or I, more preferably

Br or Cl, most preferably Br,

‘ Rg is -C(O)Rio, in which Rio ig -C;-C, alkyl. Ry includes
methyl, ethyl, propyl and butyl, including isomers thereof.
Methyl is preferred, whereby the benzamide substituent is
acetolyloxy, and

Ry is -C1-Cs alkyl or -Ci-C4 alkoxy. Methyl and methoxy
are preferred. Methyl is most preferred.

Examples of compounds within Formula (IV) include:
2—(acetolyloxy)—3—methyl—N—(5—bromo—2—thiazolyl)benzamide
(RM4803) ;
2—(acetolyloxy)—3—methyl—N-(5-chloro—2-thiazolyl)benzamide
(RM4804); and
2—(acetolyloxy)—3—methoxy—N—(5—bromo—2—thiazolyl)benzamide
(RM4806) .

The compositions of the present invention may be
formulated as solid or liquid dosage forms, or as pastes or

ointments, and may optionally contain further active

ingredients.



wetting or dispersing agents (U.S. Patent 5,578, 621 starch i i
(U.S. Patent 5,578,621), excipients, and the |ike. )ll'abl et enbggi”m\éﬁt Isvﬁ;y
optionally conprise a coating of a substance that constitutes an enteric
coating, i.e. a coating that substantially insoluble in gastric secretion
but  substwt208é/03t56@ol ubl e in intestinal fluids. Pharnace@ligabos/o31868
conposi tions conprising conpounds according to Formula (1I1l) or (1V) are
preferably fornulated for oral adnministration and are optionally in the
;‘(r)]r \T/a?]:ar aorl lr@ru dqha;]mracacmﬁmaé aPOBPe 5F BPRDr 04 IR OLT alg‘déﬁtﬁgf‘on
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are not THRETIRD 1o he T1 1 rg. 10V 3006/ 031566 PCTI US2 0115/ 1131 8.6 8

Pharmaceutical compositions comprising compounas
according to Formula (III) or (IV) are preferably formulated
for oral administration and are optionally in the form of a
liquid, for example an emulsion or a solution or a suspension
in water or oil such as arachis oil, or other 1liquid.
Formulations of non-agueous micellar solutions may be prepared
according to the method disclosed in U.S. Patent 5,169,846.
Alternatively, tablets can be manufactured, for example, by
performing the following steps: wet granulation; drying; and
compression. Film coating is generally performed with organic
solvents.

The term “selective antiviral” as used herein means that,
at dosages effective for the prevention or treatment of a
viral disease, the activity is  more antiviral than
antibacterial, antifungal, or antiparasite, and gut flora of
the subject is not disrupted to levels expected with broad
spectrum antibiotics.

The preferred antiviral treatment or prophylactic dosages
of the compounds of the present invention may depend upon the
weight of the subject, and may be inferred by one of ordinary
skill without undue experimentation by reference to the
following examples, which are set forth for purposes of

illustration and are not intended to be limiting.
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EXAMPLE 1: TESTI NG AGAI NST VI RUSES METHODS Non- hepatic viruses Cell
cultures and Treatnents. HEp-2 | aryngeal carcinoma cells, nonkey ki dney
37RC, MA104 and VERO cells, canine Madin-Darby kidney (MDCK) and nanmmary
adenocarci nona (A72) cells, were grown at 37Cin a 5% CO2 atnosphere in
RPM  nedi we 0@/éBa866l nvi t rogen, Carl sbad, CA), suppl ementP€d/usi2005/0315086 f et al
calf serum (FCS) , 2 nMglutam ne and antibiotics. Conmpounds dissolved in
DVBO stock solution (50 ng/n) were diluted in culture mediumand added to
infected cells imediately after the 1 hour adsorption period. Conpounds
were maintained in the mediumfor the duration of the experinment. Controls
recei ved equal anounts of DMSO diluent. Each concentration of each
conpoungxwWaeriEest.ed TegTditel ACAlINSTAVE REFEEE experi ment was repeated twice.
Virus imfecttonm and titratiton. The followmng viruses were utilized:

I nfluenza A: strain Puertorico (PR8); Paramyxovirus (Parainfluenza):

Sendai W V) Rhabdovirus: ,Vesicular Stomatitis Virus (VSV); -

Rot avi r S an Rotavirus SA- 11 (SA- 11); Herpes Sinplex vi rus type 1:
strai n Non-Heyal)ic vEarweavirus: cani ne coronavirus strain 5-378 (CCoV). '

Confluent cell ponol ayers _were infec nf vir IV
cel|'s) dieldar Fattiienza aRA ( 3FRALBPT ‘)3 f\(l)\qflhg é #%%%%gtala Clrélsjrlc'gll plicity
of i nfectdy q] ny (MyRyrdiedy Okidnl @?U theoagglnt bnatdng WERQ s)dell05s celdagiine
Al ternatively, confluent cell nonolayers were infected with HSV- Ep- 2
gg: : :g fomr(?m:?w ggléldg)ey (ERSKY A@%eﬁﬁ?}“aSV ROt EVP T s SAT 1 (@Afﬁ
r a a 0. b =0 0f R Plaqu NE kS

cells fd&° l]1%V 1,V éW%Cro%}: a%?j 9 I-%IE:lU/a!;(L)J%%cecfylasee{‘ﬂo:n‘;H }félkléJ ,%?t )edrmﬁale 11

medium (GleO Inv1trogen, Carlsbad caA), supplemented with

10% fetal calf serum (FCS), 2 mM glutamine and antibiotics.
Compounds dissolved in DMSO stock solution (50 mg/ml) were
diluted in culture medium and added to infected cells
immediately after the 1 hour adsorption period. Compounds
were maintained in the medium for the duration of the
experiment. Controls received equal amounts of DMSO diluent.
Each concentration of each compound was tested in duplicate

and each experiment was repeated twice.

Virus infection and titration. The following viruses were
utilized: Influenza A: strain Puertorico (PR8) ; Paramyxovirus
(Parainfluenza) : Sendai virus (SV); Rhabdovirus: Vesicular
Stomatitis Virus (VSV); Rotavirus: Simian Rotavirus SA-11 (SA-
11); Herpes Simplex virus type 1: strain F1l (HSV-1);
Coronavirus: canine coronavirus strain S-378 (CCoV) . Confluent
cell monolayers were infected ‘with Influenza A virus (MDCK
cells) or parainfluenza SV (37RC cells) for 1 h at 37°C at a
multiplicity of infection (m.o.i.) of 5 HAU (Hemagglutinating
Units) /10° cells. Alternatively, confluent cell monolayers
were infected with HSV-1 (HEp-2 cells), VSV (MA104 cells),
cCoV (A72 cells) or Rotavirus SA-11 (MAlO4 cellg) for 1 h at
37°C at a m.o.i. of 5 PFU (PlaquevForming Units) /10° cells for
HSV-1, VSV and CCoV and 1 PFU/10° cells for SA-11. After the

11



WO 2006/ 031566 PCT/ US2 0115/1131 8 6 8 adsorption perio [

i nocul um was renoved and cell nonol ayers werg washgd th(rjé-:-et'?iem\élsr\?v! th
phosphate-buffer saline (PBS) . Cells were naintained at 37C in
appropriate culture nediumcontaining 2% FCS in the presence of the test
conmpound owoOcwnd/easeedi | uent. Virus yield was determ ned 2LT/UR00SH3RE8L
infection (p.i.) by hemagglutinin titration (WSN, PRS, SV and SA-11) or
CPESO»% assay (VSV, HSV-1, and CCoV), according to standard procedur

(Ani ci , aBsorBelandopefiod, Rigws , vArak SamM®HOIM MWES AERTQYRET oGt FF@%

ki nase by rpes Sinplex vi t 1. b i
her apy PORCTBVEES GRS 2 ARSI s o0 (O00L) Sod BRFASBaanr o P A ol

fCéE:t I(;? Igr%lg_ﬁ%li@égg?]?%j ani'@e%lsA. w&r'iSaﬁﬁmwaieri athe37K8 kijmasepifS?Pailiaé?
_ _ ing Influenza A virus -induced infl t [
E)rzggggzg C@%é:luffﬁ aigdiaym epPRRRIPANI céFl S, 1B, 5?“? @?@rﬁae%oé%ﬁ%%?g%‘fgi
: toxjcit | wi.abiL ' , '

: OXLET Ly (Gal]  WiabkhELY yes,detartiae Bt d-
di et hylctomp%lo - 2=yl )Cén% di \gﬁenyilﬂt etrazol ?unyﬁt;ért[gqn ggb)(/l\jllTé'lE?e tj(orﬂel\;I?TM
1; gaggégmlﬁ@\(/]?pcsmon iaseay 168 gtm-iN )dr byh heSraduitd ninvoy it reb iR T (Ws¥ay
_ or mazan extra fraom_ cel i 10031
i sopr op@RSt: coht &5 néA\{lgi/g lia t@%}ﬁgg 106,°°4d *g%%zwéggor%g%cmq are
nmeasur ed, J @ nFLESA HicehepRlr@t epi-eadaurat t (rmitf f er@nt alelusiigt hé -(:540

and 690 nm. Hepatiti i i- iti
oo, o syersosia o ol Tori o 4ty UL R
previ ougVXde%r i‘ﬁlela"9 Kofy%ég B.EE. e%ageirgilv%?t 3 .rE%.r@%lsae lﬂodge a asrta: al%a}ikir_rd%ézxzidc cel |
cul ture ass@pr 0 assessBdetli.vi tCksmof 276, 28759-28766 (2001 and
Bernasconi, D., Amici, C., La Frazia, S., Ianaro, A. &
Santoro, M.G. The IkB kinase is a key factor in triggering
Tnfluenza A virus -induced inflammatory cytochine production

in airway epithelial cells. J. Biol. Chem. 280, 24127-24134

(2005)) .

Cell toxicity. Cell viability was determined by the 3-(4,5-
dimethylthiazol—z—yl)—2,5—diphenyltetrazolium bromide  (MTT)
to MTT formazan conversion assay (Sigma-Aldrich, St Louis,
MO) . For MTT assay, reduced MTT (formazan) was extracted from
cells by adding 100 pl of acidic isopropanol containing 10%
Triton X-100, and formazan absorbance was measured in an

ELISA microplate reader at two different wavelengths (540 and

690 nm) .

Hepatitis B virus

Anti-Hepatitis B Virus (HBV) analyses and an assessment of
cytotoxicity were performed in a 9-day assay in the
chronically-producing HBV human hepatoblastoma cell line,
2.2.15, as previously described (Korba, B.E. & Gerin, J.L. Use
of a standardized cell culture assay to assess activities of
nucleosides analogues against hepatitis B virus replication.

Antivir. Res. 19, 55-70 (1992)).

12



nucl eosi des anal ogues agai nst hepatitis B virus replication Anti vi

19, 55-70 (1992)). 12 WD 2006/031566 PCT/US2 0115/8 31 86 8 Fbpati:ingé.
virus Anti-Hepatitis C Virus (HCV) analyses and an assessnent of

cytlo_tOX| city were perforned in a 3-day assay in the HCV

repli con- cenxapengschunman hepat obl astoma cell |ine, AVASPQIOK8E/03(6
Rinaudo, J.A., Farrar, K, Wlls, F. & Korba, B.E. Enhancerrente%(/)fm;;
antiviral act_l vity ag_ai nst hepatitis Cvirus in vitro by interferon

conbi natHepattitdsa®y viAnts vir. Res. 65, 23-34 (2005)) as previously

described (BLjght, K. J. |.ykh ; i : i, £
initiat P "ﬁ{e%é%‘w Fep Jr%%?i g(nl}ﬁm ﬁ%ﬁl%{% ﬁ%g{dcs%enqi:éeé%%ﬁgnl%7§-f1974
(2000)) .y iRESHI TS tOF WeSH NGAGMNSE VERUSES Tabhe lasseri ity e RHMCH803

and RM 4€¥19 against viruses in cell _cultu C50 (AM-4S, 4. Vir
_ Iu; : V1 us 19
RVA803 @edrilicOutaand aRataRd r usumaing %P@GP&@FFE?“@. 3/02%]&0 010BFs25 104

SA-11 Infl.uenza A R i Ny9 6/ > >R0  MREK MgEX ®erbias: BS@ndai
! X , 798 6/ >Bdr2aB] RO, 1sPara : dai
virus 1. @ 5’&% 1.7/ 532%:33%&/%0 Cor bnavi rus: canine 4.9/>33 4.2/13 A72 ,
cor onaviEnisrstaant SB78nRimbdali aasiviksi earanst. bepabe tssg/ S50 MR I4

stomatitis virus Herpes. Si npl ex 1. 0.68/> 5. 6/ . ai

EC50 = d¥HigreoR€entt &ty iom ﬁﬁlm%:)Fy%Bgti?Poltg{ depressi 6% %Evliz'r alﬁteé'I Ahis
23-34 (2005)) as previously described (Blight, K.J.,
Kolykhalov, A.A. & Rice, C.M. Efficient initiation of HCV RNA

replication in cell culture. Science 290, 1972-1974 (2000)).

RESULTS OF TESTING AGAINST VIRUSES

Table 1. Activity of RM-4803 and RM-4819 against viruses in

cell culture.

ECso (uM)/SI

Virus ‘ RM4819 RM4803 Cell
Culture

Rotavirus: Simian rotavirus 0.3/>500 0.06/>2500 MA1l04

SA-11

Influenza A: PR8 strain 9.6/>17 2.8/>50 MDCK

Paramyxovirus: Sendai virus 1.3/>125 1.1/>125 37RC

Coronavirus: canine 4.9/>33 4.2/13 A72

coronavirus strain S-378

Rhabdovirus: Vesicular 1.6/>100 2.8/>50 MAl04

stomatitis virus ,

Herpes Simplex type 1: 0.6/>250 5.6/3 HEp-2

strain F1

ECs, = drug concentration at which a 2-fold depression of viral
DNA or RNA (relative to the average Ilevels in untreated
cultures) was observed. CCso = drug concentration at which a 2-
fold depression of reduced MIT was observed relative to

average levels in untreated cultures. SI (selectivity index)
= CCso/ECso-
Table 2. Activity of other compounds against paramyxovirus:

gsendai virus in cell culture.
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DNA or RNA (relative to the average levels in untreated cultures) was
observed. CC50 = drug concentration at which a 2- fold depression of
reduced MIT was observed relative to average levels in untreated cul tures.
SI (selectivity index) = CC50/EC50 Table 2. Activity of other conpounds
agai nst pawama@wdisass: sendai virus in cell culture. 13 PD/ZXR0G/008568566
PCT/US2 0115/0 31 8 6 8 Paranyxovirus: Sendai virus Conpound EC50 (M SI
RM 4820 0.34 35 RM 4821 0.36 >50 RM 4822 0.36 7 EC50 = drug

concentration at which a 2-fold depression of viral RNA (relative to the
average Tevels in untreated cul tures) wasraopsevieys : C860daidvigus

concent rediidurdl Which a 2-fold depressi Bas0f (uMdduced MIT wlls observed

rel ati vqiﬁ_%?g/@r age Tevels 1n untreated culot.sues. Sl (seleadvity index)
CCso/ ECSQ, Tabl-e 3. Activity of conpounds agai.mst HBV replicasbon in 2.2.15
cell cul tracellular Intracellular Sgfegiv Virion DWA HBV R 1. ity

. o =ST - (W (™M (W) (MM

on |. Lamvud_0.0580 0.1640 0.1 J4 ;

.020 . 068 § ??ungv‘/H%%ng?‘%tl&???%% %ﬁ%ﬁ;é%g%@@%%ﬁ%sﬁf& Py
RNA (relative to the average levels in uhtrea e% dié%f%§3 QQt 0
observed. CCsy = drug concentration at which a 2-fold
depression of reduced MIT was observed relative to average
levels in untreated cultures. SI (selectivity index) =
CCs0/ECso-

| ndex o0 90 C Co0—CC50—V R 0

Table 3. Activity of compounds against HBV replication in

2.2.15 cell culture.

Extracellular Intracellular Selectiv
Virion DNA HBV R.TI. ity
Index
Compoun ECso ECqq ECso ECgo CCso Viri R.
d (uM) (uM) (uM) (M) (uM) on I.
Lamivud 0.058+0 0.164+0 0.172+0 0.660+0 2229+7 1295 33
ine .006 .015 .020 .068 6 9 77
RM4803 6.3 % 15 12 + 50 % >67 >2
0.7 + 1.1 1.5 5.5 >1000°% 0
RM4819 3.5 + 9.0 7.6 + 22 % >4
0.5 + 0.8 0.9 2.6 >1000% >111 &
Values presented (+ standard deviations [s.D.]) were
calculated by linear regression analysis using data combined
from all treated cultures. S.D. were calculated using the
standard error of regression generated from linear regression
analyses (QuattroPro™) . ECso, ECyy = drug concentration at

which a 2-fold, or a 10-fold depression of HBV DNA (relative
to the average levels in untreated cultures), respectively,

was observed. CCsy = drug concentration at which a 2-fold
depression of neutral red dye uptake (relative to the average
levels in untreated cultures) was observed. The ECy, values

were used for the calculation of the Selectivity Indexes
[S.I.] since at least a 3-fold depression of HBV levels is
typically required to achieve statistical significance in this
assay system. HBV R.I. = intracellular HBV DNA replication
intermediates.

§ No significant cytotoxic effects were observed up to the
highest indicated concentration.

14



Rw819 3.5 9.0 7.6 22 >4 0.5 0.8 0.9 2.6 >1000 >111 6 Val ues presented
( standard deviations [S.D.]) were <calculated by |inear regression
anal ysis using data conbined fromall treated cultures. S.D. were
cal cul ated using the standard error of regression generated fromlinear
regr essi onwoevad/§@s® (QuattroProTM . ECso, 'ECso = drug eaTdEnnesasisss at
which a 2-fold, or a 10-fold depression of HBV DNA (relative to the
average levels in untreated cultures) , respectively, was observed. CC50 =
drug concentration at which a 2-fold depression of neutral red dye uptake
(E E;Si) ati Y@abbetﬁe akekaygety| efersmpaupder agaéastulenrbsf1lfaS BhEEPved. The
val ues. . were _us t a pon of the Selectivity Indexes
[S.1.] s?%%%l% t ggsﬁgaggé?opglgeéﬁgég%%h of HBV levels is ¥ypically
required to achieve statistical significance in this assay system HBV
R1. = Ln aCE LH-& HBE\ DA enl ication -Rtermedi-ates—Ne '.' H ant
cyt ot oxi €°BPPEREs wer eCovsdiied uBCio WHe  hEGres#Mndi & ohideht rat i on
14 WO 2006/ 031566 PCT/US2 0115/1131 8 6 8 Table 4. Activitphgfx conpounds
agai nst _hepatitis Cvirus replication in AVAS cell culture Conpound CC50
(AM) EC5@ (AM) EC90 (AMLOSEbeEtivity 2ladex a -8>30:000*1 2. 24,845 >4,545
Interferon 0.2* 0.6* Ribavirin 61 2.9 94 10 >003,0.6 RW803 282 21 37
2.7 98 OdnBeyferopwu819 164 18 8.9 0.7°79 8.2 18~ Values presented (

standardpdgyiatigns [S.By]) yese o4 4 10 >100% 0.6
RM4803 282 + 21 37 + 2.7 98 + 9.3 7.6
RM4819 164 + 18 8.9 + 0.7 79 + 8.2 18
Values presented (+ standard deviations [s.D.]) were

calculated by linear regression analysis using data combined
from all treated cultures. S.D. were calculated using the
standard error of regression generated from the linear
regression analyses (QuattroPro™). ECso, [ECs = drug
concentration at which a 2-fold, or a 10-fold depression of
HCV RNA (relative to the average levels in untreated
cultures), respectively, was observed. CCso = drug
concentration at which a 2-fold depression of neutral red dye
uptake was observed relative to the average levels in

untreated cultures. Selectivity index = CCso/ECsq.
* Values for interferon are expressed as “IU/ml.”
§ No significant cytotoxic or antiviral effects were observed

up to the highest indicated concentration.

EXAMPLE 2: TESTING AGAINST ANAEROBIC BACTERIA

Methods. Recent clinical anaerobic isolates (2000 to date)
comprised 40 B.fragilis group, 26 Prevotella/Porphyromonas, 28
fusobacteria, 16 anaerobic Gram positivé cocci, 14 anaerobic

Gram-positive non-sporeforming rods and 18 clostridia. CLSI
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cal cul ated by |inear regression analysis using data conbi ned
treated cul tures.
regression generated fromthe |inear
EC50, EC90 = drug

of

interferon are

S.D. were calculated using the

XQress

d as
ef f ect s A%ere BB efﬁ%ﬁ“ﬁﬁb 25 the highest
2 TESTHNG AGANST ANAERGRI G BAGTERIA-didiods.  Fefcefore Wignical

i sol ates (2000 to date)

Prevot el | a/ Por phyr ononas,

cocci ,
CLSI

red dye

" LU

conprised 40 B.fragilis group,

28

31 8 6

concentration at which a 2-fold,
HCV RNWO(20ed/@i1566e t 0 t he average | evel s in untreat ed PAWR200563)868
respectively, was observed. CC50 = drug
depressi on of neutral

7 7

'n

8

fromall

standard error of

26
fusobacteria, 16 anaerobic G am positive

ae! OkiEo., TRFEPOSN LS NOB/SAON 6Ll fadswand 18 cl ostridia.
1ééV§92006/03f@6é PC#?US? 0115?%1 agar dilution MC

EXAMP
anaer obi c

met hodol ogy with enriched Brucella blood agar and inocula of 1 x 105

regressi on anal yses (QuattroProTM.
or a 10-fold depression

concentration at which a 2-fold

upt ake was observed relative to the_average
| evel s iagarundiéatédnc MIGr awtigsladadwi wythndexrEciego/

105 NG

%RERElka\dﬂ%9%§ for
t QU0 OXi £ 05 qkievi T al

concentrati on.

LE

or 25 FDIRBsul o BATES] TN COUP VAl ABE L) (1T Wb of S5eRol| Svet of (B, frp
Prev/ Porp Fusoba |Gam Glagy Cost Allct-gil- by (26)|et- + pridd- (142)2) i5
gp erialcocci rods is (40) (28) (16) (214) ((18) N tazox 2(4 4/8 1/4 0.5/p
16/ >3 045/4 2/4 |haide 2 Tizoxan| 2422/ 16 W2 PrSFE 8 332 0.25/ 2/4
(40) (28) (16) (14) (18)
Nitazox |2/4 4/8 1/4 0.5/2 |16/>3 |0.5/4 |2/4
-anide 2
Tizoxan |2/4 2/16 0.5/2 0.5/1 |8/>32 |0.25/ |2/4
ide 2
RM 4803 |>32/> |>32/>32 332/53 | »32/> |>32/> | >32/> |>32/>
32 2 32 32 32 32
RM 4819 |>32/> |>32/>32 >32/>3 | >32/> |>32/> | >32/> |>32/>
32 2 32 32 32 32
Amoxici |1/ 4 [0.06/0.5 |0.5/4 0.125 |0.25/ |0.125 |0.5/2
1lin- /0.5 1.0 /1.0 .0
clavula
nic
acid
Clinda- |2/>32 |<0.015/<0 |0.06/0 |0.125 |0.125 1/>32 |0.125
mycin 015 .125 /0.5 /4 /8.0
Metroni |1/ 2 0.5/2 0.25/0 |0.5/1 |>16/> (0.25/ |1.0/2
d-azole .25 .0 16 2 .0
Results showed that nitazoxanide, tizoxanide, potent against
all anaerobic Dbacteria groups except ‘for Gram-positive

anaerobic rods including lactobacilli

mostly microaerophils) .

without significant activity.
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ide 2 RM 4803 >32/> >32/>32 >32/>3 >32/> >32/> >32/> >32/> 32 2 32 32 32
32 RM 4819 >32/> >32/>32 >32/>3 >32/> >32/> >32/> >32/> 32 2 32 32 32 32
Anoxici 1/ 4 0.06/0.5 0.5/4 0.125 0.25/ 0.125 0.5/2 1Ilin- /0.51.0/1.0 .0
clavula nic acid dinda- 2/>32 <0.015/<_0 0.06/0 0.125 0.125 1/>32 0. 125
nycin . 015wWO1286/4305¢6 /4 /8.0 Metroni 1/ 2 0.5/2 0.25/0 PCI/US2056)31868. 25/
1.0/2 d-azole .25 .0 16 2 .0 Results showed that nitazoxanide,

tizoxani de, potent against all anaerobic bacteria groups except for

G am pOoSEXAMBLE adiaer BRNTTVEIRBAE REEIVIHTYig | actobacilli (which are in reality

nostly m croaerophils). By.contrast,-RM 3 anpd 4 ‘ R
si gni fi cant a@?@&’??églé’”\)@%o P34%86 / U%g 0%45/ %%%f\gg&g W%ﬁé}iE 3
- ANTI VI 24k AT | bddnEonneupdsalv aBt fivEoynuba Eh¥ynofint rebpeeSent invention

exhibit potent antiviral activity, as shown in Table S. ECSO (g/ I
for 2-(acet ol §Foxy)HB/mEdhy YR %-%ﬁﬁ%&ﬂ%?%k?ﬁﬁ%@g{%ﬁ;% ?es

2- (acet Y3 - Bni afbhkar o- 2-thy lyyl ) benzam & -3and
2- (acet?%%({)/ﬁgéxy)‘?%}%%E%)h&ﬁﬁé?%- Ergrm- 2-@%@%@1 ) ben?:tza%gﬁt( 806% ,3 on
Human Rhinablit us- T§peh3OrbHRVEBORzoand) BBN2amidel ueiRM46PEUs, t§P@ A 2using

a rultiphe cyele, CFE T 0N BLEL90 282 8108 Lt 1909 WAk Ger by Cani ne

(RM4806), on Human Rhinovirus Type 39 (HRV-39), and H3N2

influenza virus, type A, using a multiple cycle CPE inhibition
assay on OH-I Hela and Madin Darby Canine Kidney (MDCK) cell
monolayers, respectively, were measured by microscopic and
spectrophotometric methods. Pirodavir and Oseltamivir were

included as positive controls.

Table 5. Activity of RM-4803, RM-4804 and RM-4806 against

viruses in cell monolayer

Human Rhinovirus Type Influenza A Virus
39 MDCK
Compound OH-Hela 0% EMEM + Hepes +
2% McCoys + Hepes Trypsin
Buffer Microscopic
Microscopic Spectrophotometer

Spectrophotometer

Ri1 = Br

Ry = methyl 0.06 0.03 0.45 0.18
R; = methyl

(RM 4803)

Ry = C1

Ry = methyl 0.57 0.32 0.93 0.57
Rz = methyl

(RM 4804)

R: = Br

Ry = methyl 5.0 4.0 0.46 0.57
Ry =

17



nonol ayers, respectively, were nmeasured by mcroscopic and
spectrophotonetric methods. Pirodavir and Gseltamvir were included as
positive controls. Table 5. Activity of RM 4803, RM 4804 and RM 4806

agai nst

viruses in cell nonolayer Human Rhi novirus Type Influenza A Virus

39 MDCK Oyomoodiesisid- Hel a 0% EMEM + Hepes + 2% McCoys + HeETESS2005)03 468

Buf f er

Br R4 =

M croscopic M croscopi c Spectrophotoneter Spectrophotoneter R,
methyl 0.06 0.03 0.45 18 R3 = methyl (RM4803) Rl = C R4 =

nmet hyl
4.0 0.4
4806) 1

Gneiihcy82 0.B3 0.57 R3 & nmethyl (RM[4804) R = Br R4 = nethyl 5.0

6 0.57

_ =| 17 WD 2006/ 031566 PCT/US2 0115/0 31 B 6 8 nethoXy (RM
i (AR 0. 0b7 0.004 NA NA Oseltanmivir NA NA 0. 1B-0.17 0. 08- ?/353

EXAMPL
accordi

P roBREECTTVE ANTboYI RAL ACDI.WoEY ThHe abowa identifi edZconpounds

ng to Formula (1V)

Ogeltamivir NA NA 0.13-0.17 0.08-0.36

EXAMPLE 4 - SELECTIVE ANTI-VIRAL ACTIVITY

The above identified compounds according to Formula (IV)
were tested by conventional means against Trichomis vaginalis,
Giardia  Intestinalis, and Trypanosoma brucei. 2-
(aéetolyloxy)—3—methyl—Nf(5—bromo—2—thiazolyl)benzamide
(RM4803) , 2- (acetolyloxy) -3-methyl-N- (5-chloro-2-
thiazolyl)benzamide (RM4804), and 2- (acetolyloxy) -3-methoxy-N-
(5-bromo-2-thiazolyl)benzamide (RM4806) each failed to exhibit
antiparasite activitity against Trichomonas vaginalis, Giardia
intestinalis, or Trypanosoma brucei at concentrations of at
least 50 pug/mL.

Accordingly, it has been demonstrated that in accordance
with the present invention, novel compounds can be provided
which are generally characterized by selective antiviral
activity.

As an additional benefit, it has been discovered that the
above halogen-substituted benzamide compounds are effective
against intracellular protozoa including Cryptosporidium sSpp.,
Neospora spp. and Sarcocystis neurona (RM-4820, RM-4821 and
RM-4822) .

With respect to the above description, it is to be
realized that the optimum formulations and methods of the
invention are deemed readily apparent and obvious to one
skilled in the art, and all equivalent relationships to those
described in the specification are intended to be encompassed
by the present invention.

Therefore, the foregoing is considered as illustrative

only of the principles of the invention. Further, since
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were tested by conventional neans against Trichomis vaginalis, Gardia
Intestinalis, and Trypanosonma brucei. 2-

(acet ol yl oxy) - 3- net hyl - N- (5- br onp- 2-t hi azol yl ) benzam de ( RW803),

2- (acet ol yl oxy) - 3-net hyl - N- (5-chl oro-2- thiazolyl)benzam de (RW804), and
2- (acet ol ywoxappe/@B1dmt hoxy- N- ( 5- br onp- 2-t hi azol yl ) benzamprda/(2ME80868 each
failed to exhibit antiparasite activitity against Trichononas vaginalis,
Gardia intestinalis, or Trypanosoma brucei at concentrations of at |east
50 g/ nlL.nwceoods rrg:b@urf1d;a’hasnbeenddeh@nSEFSaWééllt FeRdidvassitarnce thadh the
present iny onpound r h e genst

char act e?ﬂzjgﬂe‘% Eeltg‘c?tl }re an{’l Vit r%a%1 Cflé\}ir}%d % z]i\',\r%ﬁzhigdltﬁeonal beiﬁiec%ﬁyt

it has b@gntﬁbsQﬁ&ﬁﬁﬁdcéﬂ@trtheloﬁbama m@axﬁﬂn@mbshDWHt@@dbakﬁmwxhﬁd
conpounds are effective against |ntracel l rat 0zoa_| cludin -

Cr ypt ospard diaffcsisingl Neo8pér aS8pp2PHhd B eftFBna ?Lﬁl\}%l]ﬁb

RM 4821 g %éé%ﬁedV‘E&h £E9PLRG L ochhe @H@vgceﬁé%fpth@nmvtentsoho be
reallzed e optinum fornulations and nethods of the invention are
deened readllgeap@ament:maﬁbnﬂnﬂ&&w t opehentski | lawf i n ohbeFrt, RnptREeT
equi val ent elatlonsh ps t hose descrl ed S if r

i nt endedPt*B b%aﬁﬁg%ﬁpkfgﬁﬂ tﬁSfSFggenR |§$%ﬁ%lon eﬁée;ggg%g' Eﬁégnd

f or egoi ngcb%e06@5|e@.@1’1€d>ﬂssaidiU§hba‘ibM81oﬁ§| wref hdrely i nuiqimsrafed hen

i nvention urther, since 18 WD 2006/031566 PCT/US211115 /0 31 8 6 8
nunerousthﬁérfF@ﬁP?@hse@ﬁar§ﬁéﬁ§e§YMFFﬁeF§§8FIy occur to those skilled in
the art, it is not desired to limt the invention to the exact

construction and operation shown and descri bed,
Now that the invention has been described:
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and accordingly, all suitable nodifications and equival ents may be
resorted to, falling within the scope of the invention. Certain references,
patents and other printed publications have been referred to herein: the
teachi ngs and scope of each of said publications are hereby incorporated
in their wespeesismtireties by reference. Now that the iPETarf20@03848 been
descri bed: 19 WO 2006/ 031566 PCT/US2 0115/0 31 8 6 8 What is clained is:
1. A conpound according to formula (I111): R2ZONS RaHR R6 R4 R5
(I11)  iwhahi cdh Rlaised haktogen atom and Ry -R6 are independently
hydr ogen, hydroxyl, Cl-C4 | kyl, =Cl- a a y, nitro, hal ogen,
-C(OR7 where' R7 %sCQT?QEﬁga?éﬁ??dﬁ?gg?%n% ?@M%%c?%%?ﬁg salts and
hydrat es of these conpounds. 2. A conpound as in claiml, wherein at |east
one of R2 -R6 is other than hydrogen. 3. A conpound as in claim1l1, wherein
at least one of R2 -R6 is hydroxgl. 4. Ac ound as in claim3, wherein

t he jgg

e

said at | east one hydro;gl is i oiiigf\\si on. 5. A conpound as in
N

claim 3, wherein the renmaifder of hydy\\ogen.
H S Ri

F25 (III)

in which

R, is a halogen atom, and

R, -Rg are independently hydrogen, hydroxyl, Ci-C4
alkyl, -C:-C, alkoxy, acyloxy, nitro, halogen, -C(O)Ry
where R7 is -Cl-C4 alkyl, or aromatic including salts

and hydrates of these compounds.

2. A compound as in claim 1, wherein at least one of Rj

-R¢ 1s other than hydrogen.

3. A compound as in claim 1, wherein at least one of R

-R¢ is hydroxyl.

4., A compound as in claim 3, wherein said at least one

hydroxyl is in the ortho position.

5. A compound as in claim 3, wherein the remainder of R;

-Rg are hydrogen.

6. A compound as in claim 1, wherein at least two of R;

-R¢ are other than hydrogen.
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6. A conpound as in claim1, wherein at least two of R2 -R6 are other than
hydr ogen. 20 WD 2006/ 031566 PCT/US2 0115/0 31 8 6 8 7. A conpound as in
claim1l1, wherein one of R2 -R6 is hydroxyl, and the renmainder of R2 -R6 are
i ndependently hydrogen, Cl1-C4 al kyl, -Cl1-C4 al koxy, acyloxy (preferably
acet oxy orworwpé/@xseey) nitro, hal ogen, -C(O R7 where R7 BCI/G2005041888Kky| ,
or aromatic, including salts and hydrates of these conpounds. 8. A
conpound as in claim1, wherein one of R2 -R6 is hydroxyl, and at_ | east
one of R2 -R67is Ql-€E4mpbkyl, as G Gdlajikoty, vdSHoNy, ORft PS, Tral dtenss

-C(OR7 where R7 s -Cl- al kyl, aro i iLncl uding ;sal t spand
hydrates of these ‘S6HPEMuS. g'?erAA cgg?founggé‘—sﬁlnﬁlggl ai %ﬁl, 2 ererh sard
acyl oxy is acet oxyn@pLh@ehoNpXhydaiddiener ei +Csablikal onetdic dis algtenyl or
benzyl, which may be further substituted. 10. A conpound as i51 claim1l,
wherein RL is Br cacdoxy1.(pxedsimsbdid aseFax¥l 4™m RIORABPETY’ rR2 R C”

include no nore t acyhoxygan gor gt hag oneqhalogenkyll2. dr
conmpound as in cl a@%fig?gﬁmher e%:(rg %IV\7D adjacent R2 R6 toget her form a benzyl

ring. 13. A conpouadomstin,cl ancliddimpersihtoncand RydRetes N drieh§Fe and
the remai nder of R2 -R6 are independently hydrogen, Cl-C4 alkyl, -Cl1-C4
al koxy, acyloxy, ©P"PEYR)'R7 where R7 is -Cl-C4 alkyl, including salts and
hydr at es of these conpounds. 14. A conpound as in claim1, selected from

the group COQ?IStin%aggound as in claim 1, wherein one of R, -Re¢ is
hydroxyl, and at least one of Ra -Rs is C;-Cy alkyl, -
Cc,-C, alkoxy, acyloxy, nitro, halogen, -C(O)R; where
R, is -C.;-C, alkyl, or aromatic, including salts and

hydrates of these compounds.

9. A compound as in claim 1, wherein said acyloxy 1is
acetoxy or propionoxy, and wherein said aromatic is

phenyl or benzyl, which may be further substituted.
10. A compound as in claim 1, wherein R; is Br or Cl.

11. A compound as in claim 1, wherein R, -Rg¢ include no

more than one acyloxy and no more than one halogen.

12. A compound as in claim 1, wherein two adjacent R; -

Rs together form a benzyl ring.

13. A compound as in claim 1, wherein one of R, -Rg is
hydroxyl, and the remainder of Rs -Rg are
independently hydrogen, Ci-Cy4 alkyl, -C;-Cs alkoxy,
acyloxy, or -C(O)R;y where Ry is -C;-C, alkyl,

including salts and hydrates of these compounds .

14. A compound as in claim 1, selected from the group

consisting of
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21 WD 2006/ 031566 PCT/US2 0115/1131 8 6 8

2- (acet ol yl oxy) - 3-net hyl - N- (5- brono-2 thi azol yl ) benzam de (RWV4803);

2- (hydr oxy) - 3- net hyl - N- (5- bronp- 2- t hi azol yl ) benzam de (RW4819);

2- (acet ol yl oxy) - N- (5-bronp- 2-t hi azol yl ) benzam de (RWA820);

2- (acet ol ywoxappe/B1s@t hoxy- N- ( 5- br onp- 2- t hi azol yl ) benzamrda/(2ms8231868 and
2- (acet ol yl oxy) - 5- met hoxy- N- (5- brono-2 thi azol yl )benzam de (Rw822). 15. A
conmpound according to fornula (I1V): OR8 ORI SHR (I1V) wherein: Rl is
hal ogen, R8 is - C(9) Rlesetbhybkgh- Rlfetisy: - (B-br&ybr;2and R9 is -Cl-C4
al kyl or -Cl-C4 al koxy, 16. A conpound as in claim 14, wherein Rl is O or
Br. 17. A co%b%%llai)bﬁ%?‘&?—ﬁ?ﬂ@%@?iin R8 is -C(ORLO, in which RLO

is methyl, ethyl, @[Qgggrggypugyﬁethypcku@gngrbﬁgngts t hereof. 18. A
compound as in claim 14, whéerein RO 1s nethyl or nethoxy. 22 WO
2006/ 031566 PCAL4S219116£02z38mi8e6(BM4892) A conpound as in claim 14,

selected fromthe group . consisting of: P b i d
2-(aceto|y|oxy)-S-%égﬁ§F§Rg¥ 9§¥E2§-gg bromo-2-thiazolyl)benzamide

(RM4820) ;
2- (acetolyloxy) -5-methoxy-N- (5-bromo-2-
thiazolyl)benzamide (RM4821); and
2- (acetolyloxy) -5-methoxy-N- (5-bromo-2-
thiazolyl)benzamide (RM4822).

15. A compound according to formula (IV):

N
R Y 4
R9 Fj S F21

1v)

wherein:
R; is halogen,
Rg is -C(O)Rio, in which Rie is -Ci-Cs alkyl, and
Re 1s -C;-Cs alkyl or -Ci-C4 alkoxy.

16. A compound as in claim 14, wherein R; is Cl or Br.
17. A compound as in claim 14, wherein Rg is -C(O)Rio, in
which Ry, is methyl, ethyl, propyl or butyl,

including isomers thereof.

18. A compound as in claim 14, wherein Ry is methyl or

methoxy.
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t hi azol yl ) benzam de (RwW4803); 2-(acetolyl oxy)-3-nethyl-N-(5-chl oro-2-
t hi azol yl ) benzam de (RV4804); and 2-(acetol yl oxy)-3-nethoxy-N-(5-brono-2-
t hi azol yl ) benzam de (RwW806). 20. A pharnmaceutical conposition conprising
as active agent a conpound according to formula (I11): R OS R3 H ~R
R6 R4 R5 wWoi2096/031866whi ch R1 is a hal ogen atom and R2 - RETArS2005/031868
i ndependent |y hydrogen, hydroxyl, Cl-C4 alkyl, -Cl-C4 al koxy, acyl oxy,
nitro, halogen, -C(OR7 where R7.is -Cl-C4 alkyl, or aromatic including
salts and hydrat € afmgdiese aonpouridsim 204, Aedadiord fioron ridag | PP r al
infections, conprising admnistering to a subject in need of treatnent an
23 WD 2006/ 031566 o5/ V31868 effective amount of a pharmaceutica
conposi tion conprds{fee@slAcd:tye Agethdl aenpeuntbmrseds ding to  fornul a
(Ir11): RO~ NS RRHR-Rs R4

thiazolyl)benzamide (RM4803) ;

2- (acetolyloxy) -3-methyl-N- (5-chloro-2-
thiazolyl)benzamide (RM4804); and

2- (acetolyloxy) -3-methoxy-N- (5-bromo-2-
thiazolyl)benzamide (RM4806) .

20. A pharmaceutical composition comprising as active

agent a compound according to formula (ITI):

(IT1)

in which

R:1 1s a halogen atom, and

R, -R¢ are independently hydrogen, hydroxyl, Ci-C,
alkyl, -Ci;-C4 alkoxy, acyloxy, nitro, halogen, -C(O)Ry
where R7 1is -Cl1-C4 alkyl, or aromatic including salts

and hydrates of these compounds.

21. A method for treating viral infections, comprising

administering to a subject in need of treatment an
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R5 (I'l'l) in which RL is a halogen atom and R2 -R6 are independently
hydr ogen, hydroxyl, ClL-C4 alkyl, -Cl-C4 al koxy, acyloxy, nitro, hal ogen,
-C(OR7 where R7 is -Cl-C4 alkyl, or aromatic including salts and
hydrates of these conpounds. 24

WO 2006/031566 PCT/US2005/031868

effective amount of a pharmaceutical composition
comprising as active agent a compound according to

formula (III):

(I1IT)

in'which

R, is a halogen atom, and

R, -R¢ are independently hydrogen, hydroxyl, Ci-C4
alkyl, -Ci1-Cs alkoxy, acyloxy, mnitro, halogen, -C(0O)Ry
where R7 is -C1-C4 alkyl, or aromatic including salts

and hydrates of these compounds.
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